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Claims: 


1. 


Isolated nucleic acid molecule which codes for a tumor 
rejectioh antigen precursor or is complementary to a 
nucleic Void molecule which codes for a tumor 
rejection antigen precursor. 


The isolated hucleic acid molecule of claim 1, wherein 
said molecule \codes for a tumor rejection antigen 
precursor. 

Isolated nucleic Wd molecule of claim l, wherein 
said molecule codks f or^ a human tumor rejection 
antigen precursor. 


4. The isolated nuclei 
said molecule is 
molecule which 
precursor. 


ICXf 


olecule of claim 1, wherein 
complementary to a nucleic acid 
tumor rejection antigen 


odes 


5. The isolated nucleic acid moledule of claim l, wherein 
said molecule is DNA. 

6. The isolated nucleic acid molecule\of claim 1, wherein 
said molecule is RNA. 


7. The isolated nucleic acid molecule of\claim 1, where 
said molecule is a gene. 


in 
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The Nisolated nucleic acid molecule of claim 5, wherein 
said DNA is genomic DNA. 

The isolated nucleic acid molecule of claim 5, wherein 
said DNA is cDNA. 

The isolated\ nucleic acid molecule of claim 6, wherein 
said RNA is mfcNA. 


The isolated nucleic acid molecule of claim 4, wherein 
said molecule hybridizes to isolated nucleic acid 
which codes for tumor/^rejection antigen precursor 
under stringent cona^tiona^ 

The isolated nucleic aicid Aolecule of claim 1, wherein 
said molecule cc$es for \pr MAGE antigen precursor or is 
complementary £fo a molecule which codes for a MAGE 
antigen precursor. 


The isolated nucleic acid Nmolecule of claim 12, 
wherein said MAGE antigen precursor is selected from 
the group consisting of mage lAmage 2, mage 3, mage 
4, mage 5, mage 6, mage 7, mage \, mage 9, mage 10, 
mage 11, smage I and smage II. 


The isolated nucleic acid molecule\of claim* 12, 
wherein said molecule codes for a |4AGE antigen 
precursor. \ 


4 
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15. 


^The isolated nucleic acid molecule of claim 12 , 
^herein said molecule is complementary to a molecule 
which codes for a MAGE antigen precursor. 


16. 


The \isolated nucleic acid molecule of claim 12 , 
whereiSj said molecule is DNA. 


17. The isolked nucleic acid molecule of claim 12 , 
wherein saik molecule is RNA. 


Li 1 


18. The isolated nucleic acid molecule of claim 12, 
wherein said molecule is^-a gene. 


19. The isolated nuclei/c\ a 
wherein said DNA is~/gen 


id molecule of claim 16, 
m|LC DNA. 


20. The isolated nuc/eic d\ molecule of claim 16, 
wherein said DNA is cDNA. 


21. The isolated nucleic acid molecule of claim 17, 
wherein said RNA is mRNA. 


22. The isolated nucleic acid molecule Nof claim 12, 
comprising a nucleotide sequence set fo\h in figure 
9. 
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Thh isolated nucleic acid molecule of claim 15, 
whei^ein said molecule hybridizes to a molecule which 
codes\ for a MAGE antigen precursor under stringent 
conditions. 

Isolated nucleic acid molecule of claim 1, coding for 
a tumor rejection antigen precursor for mastocytoma. 

Isolated nucleic acid molecule of claim 1, coding for 
tumor rejection Nantigen precursor P1A. 

Isolated nucleic acid molecule of claim 1, having the 
nucleotide sequence i&f figure 5. 

Biologically pure cultiAe s\f a cell line transfected 
with the nucleic acid /sequence of claim 2. 

Biologically pure culture of\a cell line transfected 
with the nucleic acid sequence, of claim 12 . 


Biologically pure culture of a call line transfected 
with the nucleic acid sequence of olaim 22. 


Biologically pure culture of a cell line of claim 27, 
selected from the group consisting of P1A.T2 and 
P1A.TC3/1. \ 
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Biologically pure cultur of a highly transf ectable 
cell line\ derived from a parent cell line which 
expresses least one P815 tumor antigen, wherein 
said highly ^ransf ectable cell line does not express 
any of P815 tiimor antigens A, B and C. 


Biologically pur^ycell line of claim 31, comprising 
cell line PO.HTR. 


Biologically pure cult 
wherein said tumor r 
human tumor antigen pficecxiri 


f a cell line of claim 27, 
ifcm antigen precursor is a 
pr. 


Biologically pure culture of aNcell line of claim 33, 
wherein said human tumor antigen precursor is found in 
melanoma cells. 


• 
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35. Biologically pure cell line of claim 34; said tumor 
rejection antigen precursor is mage-l and said 
isolated DNA has nucleic acid sequence: 


a 
«i 

221 
211 
241 

301 

s« 

421 
4S1 
541 
€01 
«€1 
121 
1*1 
141 
Kl 
S£l 
2021 

lot: 

2141 
22C1 
2261 
2321 
2361 
2441 
2501 
2561 
2*21 

2*8: 

2741 
2101 
2I€1 
2*21 
2*11 
204l' 
2102 
21 CI 
2221 
22tl 
2341 
2401 


I 20 

XC7GCA70AG 
CAGGOC7G7G 
GOXASCAOSC 
CACA&GG7G7 
CAMACACAT 
CGA7C7C7GC 

oogacamsc 
cx7C7G7axg 
cacactccc: 

t&xgowgcc 
tcctcctcct 
gx7cctcccc 
ga&xggcxxc 
X7CC7ggag: 

C7GC7CC7CA 
X7CAAXXA7T 

CGC77CC70X 
GA>.\7C7»3 
GGOSXGCCCA 

agc7gcc1>sx 
xxxccxgc7x 
tct7ccca7c 
t7gcx5ccax 
cagcttcccc 

G77C7CAG7A 

TGaxxrrcr: 

X70XA70ACX 
1AT7CAGX77 

07AC77X&XX 
xsx&x7xg7C 
ccxtacc7gg 
xrrcrrccrc 

CCCTMOTXA 
AOA5TC7AGG 
XXXX£7£A2X 

C7oxgc7«g 
atga7ct7gg 

I 10 


1\ 20 
CC7GCCXMA 

xG7G^r3x7& 

XG7&AG 
CCCAGCAGTi 
XGGXC7CCAC 1 
TGGCCGGC7G 
XX0CCAGXG6 
TAGGtC??7G 
C777CCCCAG 
C7GACGXGXG 
C77GAGGCCC 

crcrrctwr 

XGAG7CC7CX 
CCXGTGAGOC 
CC77C77CCG 
JLAtATCOAGC 
XCAAGCXC7G 

ocArroxcGT 

G7C7C7CC7A 
TXX7TG7CC7 
AGGAGCTOAG 
GGXAGC7GC7 
CAGTGA7CCC 
TG7GXXXG7C 
CCtGCGTGAA 
GGCCXG7GM 
TOCC7C07G7 

crxwrrrcT 

CXXX7G7777 
GCAGTCACAC 

X7G7GXXXXA 
XX77C7TGCC 
XTtTCCTTfrG 
TTCXCTGGCT 
C7X&7G0AGA 
AGC7GCXS7C 
CXGftrG7GXG 
GCX7TT7&GG 
CTGGXTCC 
J 20 


I 30' 
XXXXTXtAXG 
TCXGAGAG7C 
OCACCC7GXG 
TGG7C7GAGA 
AATGTT7GCC 
>GAG?CTG&: 
•CCC70AG7 
.GGA7TCC 
iGXGTCTC 

&cs^gtmg: 

TCX7CX7G7C 

>GGC 

CCTWS^ACC 
G6GXGCC 
T7CCXGC 
XGCA5TAAT 


I 40 

cgccct7GCG7 
cagcccaccc 
ggcccs7gga 

CAG7X7CC7C 
C7GAA7GCAC 
C7CACC7CCC 
XCCC7C7CAC 
CTWAMCCA 
CXXGG77CAG 
C77CA77GCC 
TC77GAKAG 
CC7WGC7G0 
CT&3X5GAGC 

cccrrrcccA 
cctgxagak 

tXXGXA&S 


G TOX 


CX«GA3CCA\ /6?CfcCAAX3G 

rrtrccroAG, 

(JXAG2AAGCA / )(tACCtCACCG 
TGAT&GCCW/ C^GMiraAIA 
GGTCATG 

TGTOXTGG^^ CrtiSAA&XTG 
CACCCXX 

ocxcGcr 

CTT&KGTXt 
GCAGC777GX 
X»»SXCTG 
GXCX7GAGGC 
GT7C7X77GG 
T77T7XXGGG 
AG77C7G7G7 
TTCTX7777G 
TGAGCXG7XA 
rtATXCCTCA 
CT7CTT7GXG 
CTT77C7TCT 
TOCIXXGG7A 
XCG7XX7C6A 
©G7GTGSSGC 
CTT7GG6XXA 


1 30 


G7G 

GAGA; 
C6CCX9T1 
CCXT7I 
OTSAC! 

X7wrraxxT 

XTA7XCT77A 
rCXATTOMA 
AX7A&A7GXG 
C7C7A77C7G 
JUTG7XAGAG 
CCA7GCXC7G 
AGCCAGXCTC 
GG7GGGAXGX 
TCCfrWTfcAG 
CTGCX0T7CC 

I 40 


I SO 
CXGXXCXGXG 
7CCTOG7AGC 
T7CC7C77CC 
XGG7CACXGX 

xccxx>»rc 

TA77G7CAG7 
T7CC7CC77C 
CASAGSAGZA 
TTCTCXGC7G 
CAGC7CC7&C 
XGOAG7CTGC 
TG7G7G7GSA 
TGCCCXC7GC 
CTACCX7CXA 
XfrG*3XAXG 
TGOC7GA77T 
CAGXAA7GT7 
XXGCC7C7GA 
CCCAC7GC7A 
ATCAGX7CX7 
CCGGCCA7GC 
05AG&GAGCA 
AAXAG7ACC7 
O^G7CCXXGG 
CXffTGCXXGX 
XSX&GOAG7C 
CC77CCXGW 
CrCTOAXSAG 
CX777A7C7T 
V GXACT7CAGC 
mTXXGAG 
7XACXGC 
>GAACT 
• • • 77 
'C 

tt( 

I SON 


JlTJ 


ccxccraccA 
ccxcAcrccr 

G5C?GCGA£C 

CTTCXCTCGA 
CXCCTCTTCT 
OOTTWTTri 

07CCT7SCAS 
TCTCCTTS?C 

?ccraxo>sxs 
CAorocc:x? 

CCCCTCSCTC 
CTTCOCTttr 

ACC9GTCX57 

XTCCAXOTTt 
TCTrCTCTTT 

TOAAtJJLX£A 

JUiXTCTXCGC 
TffTCAATOCC 
OCT&X7TC7A 

! «° 


€0 

120 

160 

240 

300 

lit 

420 

4£D 

540 

COO 

tto 

1t0 
140 

SCO 

ac 

1020 
1060 
1140 
1200 
12C0 
1320 
1360 
1440 
1500 
15€C 
1C20 
1660 
1'740 
1600 

ieto 

1S20 

I960 

2040 

2100 

21C0 

2220 

2260 

234.0. 

2400 

2416 


• 
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The biologically pure culture of claim 27, wherein 
said ce\ll line is transfected by a nucleic acid 
sequence \coding for a cytokine. 


37. The biologically pure culture of claim 36, wherein 
said cell lihe is further transfected by a nucleic 
acid sequence boding for an HLA molecule. 

38. The biological ly\ pure culture of claim 36, wherein 
said cytokine is ah inter leukin. 


frfk 

h 

E 

M 


39. The biologically putfp/^lture of claim 38, wherein 
said interleukin is I$r2, 


40. The biologically p&re 

said interleukin ilk IL^4 . 


41. 


lture of claim 38, wherein 


The biologically pure culture of claim 27, wherein 
said cell line is transfected by a nucleic acid 
sequence which codes for an Mrtp molecule or an HLA 
molecule. 


42. 


The biologically pure culture of claim 27, wherein 
said cell line expresses an MHC or HLA molecule which 
presents a tumor rejection antigen \ierived from a 
tumor rejection antigen precursor (TRApL wherein said 
TRAP is coded for by a nucleic a\id sequence 
transfected into said cell line. 
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The biologically pure culture of claim 27, wherein 
said culture is non-prolif erative. 

The biologically pure culture of claim 27 , wherein 
said cell line is a fibroblast cell line. 

Transfected bacteria containing the nucleic acid 
sequence of claim 2. 

Mutated virus containing the nucleic acid sequence of 
claim 2. 

Expression vector useful in transfecting a cell 
comprising the isolated nucleic acid molecule of claim 
2 operably linked to a promoter. 

Expression vector useful in transfecting a cell 
comprising a nucleic acid sequence coding for a tumor 
rejection antigen operably linked to a promoter. 

Expression vector of claim 47, wherein said promoter 
is a strong promoter. 

Expression vector of claim 47, wherein said promoter 
is a differential promoter. 
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Expression vector useful in transfecting a cell 
comprising the isolated nucleic acid molecule of claim 
7 operably linked to a promoter. 

Expression vector useful in transfecting a cell 
comprising\the isolated nucleic acid molecule of claim 

13 oper ably V inked to a promoter. 

Expression vedtor useful in transfecting a cell 
comprising the isolated nucleic acid molecule of claim 

14 operably linked, to a promoter. 

Expression vector WfVl in transfecting a cell 
comprising the isolat£&J>Weic acid molecule of claim 
18 operably linked tic/ a\ promoter. 

Expression vector useful in transfecting a cell 
comprising the isolated nudleic acid molecule of claim 
22 operably linked to a promoter. 

The expression vector of clail 47, further comprising 
a nucleic acid molecule which codes for an MHC or HLA. 

The expression vector of claim A, further comprising 
a nucleic acid molecule which codls for a cytokine. 

The expression vector of claim sV wherein said 
cytokine is an interleukin. \ 
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Thk expression vector of claim 58, wherein said 
interleukin is IL-2. 


The expression vector of claim 58, wherein said 
interleuk\n is IL-4. 

The expression vector of claim 47, further comprising 
a bacterial or Viral genome or portion thereof. 

The expression vector of claim 61, wherein said viral 
genome vaccinia viAs DNA and said bacterial genome or 
portion thereof in BO 


Expression system 
comprising (i) a ftfrst 
acid molecule whidh code 


in transfecting a cell, 
[ctor containing a nucleic 
for a tumor rejection 


antigen precursor, and (ii) la second vector selected 
from the group consisting of to) a vector containing 
a nucleic acid molecule which codes for an MHC or HLA 
molecule which presents a tumor\ rejection antigen 
derived from said tumor rejection kntigen precursor, 
and (b) a vector containing a nucleic acid sequence 
which codes for an interleukin • 


Isolated tumor rejection antigen precursor* 


Isolated human tumor rejection antigen precursor. 
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Isolated tumor rejection antigen precursor of claim 
65, wherein said precursor is mage-1. 

Isolated tumor rejection antigen precursor of claim 
65, wherein said precursor is a precursor for antigen 
F. \ 

Isolated tumor rejection antigen precursor coded for 
by the nucleic acid molecule of claim 2. 

Isolated tumor rejection antigen precursor coded for 
by the nucleic acid molecule of claim 12. 

Isolated tumor reje^iora antigen precursor coded for 
by the nucleic acijL-^le&ule of claim 13. 

Isolated tumor rejection^ antigen precursor coded for 
by the nucleic acid molecule of claim 22. 

Isolated tumor rejection antiben. 

Isolated human tumor rejection antigen. 

Isolated tumor rejection antigen of claim 72 having 
amino acid sequence of SEQ ID NO: 4 A 


Isolated tumor rejection antigen of cl^im 72, wherein 
said tumor rejection antigen is antigen \. 


Isolated tumor rejection antigen of claim 72, wherein 
said tilmor rejection antigen is antigen F. 

Vaccine useful in treating a subject afflicted with a 
cancerous Condition comprising a tumor rejection 
antigen precursor which provokes an immune response 
when administered to a subject. 


Vaccine useful ik treating a subject afflicted with a 
cancerous condition comprising a peptide fragment 
derived from a tumor rejection antigen precursor, 
wherein said fragment /is larger than the tumor 
rejection antigen derW from said tumor rejection 
antigen precursor Jf\ sLller than said tumor 


rejection antigen p»acurs~o 
immune response wheniadmini 


r and which provokes an 
tered to a subject. 


Vaccine of claim 77, wherein \said TRAP is a human 
TRAP. 


Vaccine of claim 77 wherein said precursor is mage- 
1. 


Vaccine of claim 79, wherein said precursor is antigen 
F precursor. \ 


Vaccine useful in treating a patient with a cancer 
comprising a tumor rejection antigen of claim 72 which 
provokes an immune response when administered to a 
subject A 

Vaccine of \ claim 82 , wherein said tumor rejection 
antigen has ataino acid sequence of SEQ ID NO: 4. 

The vaccine of cMim 81, wherein said tumor rejection 
antigen is antigen\E. 

The vaccine of claim kl, wherein said tumor rejection 
antigen is antigen F. \ 

The vaccine of claim 77, phe±ein said tumor rejection 
antigen precursor is tmei&jtoression product of an 
expression vector containing al viral genome or portion 
thereof . \ 

Vaccine useful in treating a pakent with a cancer 
comprising the transfected bacterial of claim 45 and 
a pharmaceutical ly acceptable adjuvaVt. 

Vaccine useful in treating a cancerous condition 
comprising the mutated virus of claift 46, and a 
pharmacologically acceptable adjuvant, \ 


Vaccine useful in treating a subject afflicted with a 
cancerous condition comprising a complex of a tumor 
rejection antigen and an HLA molecule. 

i \ 

Isolated \peptide useful in treating a subject 
afflicted with a cancerous condition , said peptide 
having the amino acid of SEQ ID NO: 26. 

Vaccine useful in treating a subject afflicted with a 
cancerous condition comprising the isolated cell line 
of claim 27 anoy a pharmacologically acceptable 
adjuvant. 


Vaccine useful in trea 
cancerous condition c 
of claim 37 and 
adjuvant. 


me 


a subject afflicted with a 
sing the isolated cell line 


pharmacologically acceptable 


Composition of matter useful in treating a cancerous 
condition comprising a non proliferative cell line 
having expressed on its surface\a tumor rejection 
antigen precursor specific for a tuApr characteristic 
of said cancerous condition, and a pharmaceutically 
acceptable carrier. 


Composition of matter of claim 93, wherein^ said cell 
line is a human cell line. 


95. 
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Composition of matter of claim 93, wherein said 
pharmaceutical^ acceptable carrier is a liposome. 


96. 


Composition of matter useful in treating a cancerous 
condition^ comprising a non proliferative cell line 
having expressed on its surface a tumor rejection 
antigen specific for a tumor characteristic of said 
cancerous condition, and a pharma- ceutically 
acceptable carriter. 


97. Composition of matter of claim 96, wherein said cell 
line is a human cell \ine. 

98. Composition of matter of telaim 96, wherein said pharma 


ceutically acceptable can 


99. Composition of matter usefulVfa treating a cancerous 


condition, comprising (i) 
tumor rejection antigen pre 


er\is a liposome. 


tumojr rejection antigen or 
cursoA (ii) an MHC or HLA 


molecule, and (iii) a pharmaceutical^ acceptable 
carrier. 


100. Composition of matter of claim 99, yherein said 
pharmaceutical^ acceptable carrier is a \iposome. 


101. Antibody which specifically binds to a tumor 
antigen precursor. 


jection 
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102. Antibody of claim 101, wherein said antibody is a 
monoclonal antibody . 

103. Antibody of claim 101, wherein said tumor rejection 
antigeA precursor is mage-1. 

104. Antibody of claim 103, wherein said antibody is a 
monoclonal Vntibody. 

105. Antibody of cj^aim 101, wherein said tumor rejection 
antigen precursor is antigen F precursor. 


m 

Eft 

*3 

e 

y 
si 


106. Antibody of claim \lp5, ^wherein said antibody is a 
monoclonal antibody.! 

107. Antibody of claim ajpT, Vhjerein said tumor rejection 
antigen precursor is a MAGE precursor. 


108. Antibody of claim 107, wherein said antibody is a 
monoclonal antibody. 

109. Antibody of claim 107, wherein sai& MAGE precursor is 
mage 1 , mage 2 , mage 3 , mage 4 , mage, 5 , mage 6 , mage 
7, mage 8, mage 9, mage 10, mage 11, sm^ge I and smage 
II. 


110. Antibody of claim 109, wherein said antibody is a 
monoclonal antibody. 


111. Antibody which specifically binds to a tumor rejection 
antioen. 


112. Antibody of claim 111, wherein said antibody is a 
monoclonal antibody. 

113. Antibody Of claim 111, wherein said tumor rejection 
antigen is that set forth in SEQ ID NO: 4. 

114. Antibody of dlaim 113, wherein said antibody is a 
monoclonal antibody. 


115. Antibody of claimXlll, wherein said tumor rejection 
antigen is antigen 


lift/ wherein said antibody is a 


116. Antibody of claim 

monoclonal antibody!. 


117. Antibody of claim Ml, wherein said tumor rejection 
antigen is antigen 


118. Antibody of claim 117, wherein said antibody is a 
monoclonal antibody. 


119. Antibody which specifically binds to a complex of (i) 
tumor rejection antigen and (ii) fJLA molecule, but 
does not bind to (i) or (ii) alone. 
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120. Thk antibody of claim 119, wherein said antibody is a 
monoclonal antibody. 

121. Method for diagnosing a cancerous condition in a 
subject, comprising contacting a lymphocyte containing 
sample of said subject to a cell line transfected with 
a DNA sequence coding for a tumor rejection antigen 
precursor Wpressed by cells associated with said 
cancerous cdndition, and determining lysis of said 
transfected cell line by a cytotoxic T cell line 
specific for a Vumor rejection antigen derived from 
said tumor rejection antigen precursor, said lysis 
being indicative of\said cancerous condition. 


122. Method of claim 121, 
antigen precursor is a 


«in said tumor rejection 


antigen. 


123. Method for determining J^ession, progression or 
onset of a cancerous /^onditj^n comprising monitoring 
a sample from a patient with sa^.d cancerous condition 
for a parameter selected from the. group consisting of 
(i) tumor rejection antigen precursor, (ii) tumor 
rejection antigen and (iii) cytolytic T cells specific 
for a tumor rejection antigen associated with said 
cancerous condition, wherein amount ofXsaid parameter 
is indicative of progression or regression or onset of 
said cancerous condition. 
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124. Method of claim 123, wherein said sample is a body 
flitid. 

125. Method of claim 123 , wherein said sample is a tissue. 

126. Method bf claim 123, comprising contacting said sample 
with an\antibody which specifically binds with said 
tumor rejection antigen or tumor rejection antigen 
precursor A 

127. Method of claim 12 6, wherein said antibody is labelled 
with a radioactive label or an enzyme. 

128. Method of clajW 126, wherein said antibody is a 
monoclonal antibody. 

Method of clai^l2^J^comprising amplifying RNA which 
codes for saicy/tumor\rejection antigen precursor. 
Method of clai|k 129, therein said amplifying comprises 
carrying out polymerase\chain reaction. 

131. Method of claim 123, comprising contacting said sample 
with a nucleic acid moleVule which specifically 
hybridizes to a nucleic acid molecule which codes for 
or expresses said tumor rejection antigen precursor. 

132. Method of claim 123, comprising assaying said sample 
for shed tumor rejection antigen. \ 


129. 


130. 


Method for diagnosing a cancerous condition comprising 
assaying a sample taken from a subject for a cytolytic 
T cell specific for a tumor rejection antigen, 
presence of said cytolytic, T cell being indicative of 
said cancerous condition." 

Method fbr treating a subject afflicted with a 
cancerous condition, comprising: 

(i) removing a lymphocyte containing sample from 
said subject ,\ 

(ii) contacting the lymphocyte containing sample 
to a cell line ttransfected with a gene coding for and 
expressing a gerie , for a tumor rejection antigen 
precursor expressed by cancer cells associated with 
said conditions, mndW^oonditions favoring production 
of cytotoxic T rails aWlnst a tumor rejection antigen 
derived from said tumogl rejection antigen precursor, 
and \ 

(iii) introducing saik cytotoxic T cells to said 
subject in an amount sufficient to lyse said cells. 

Method for treating a subject afflicted with a 
cancerous condition, comprising: \ 

(i) identifying a MAGE gene expressed by cancer 
ceils associated with said condition^ 

(ii) identifying an HLA molecule ^which presents 
a portion of an expression product of saVd MAGE gene; 
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\(iii) transfecting a host cell having the same 
HLA miblecule as identified in (ii) with said MAGE 
gene; \ 

(iv\ culturing said transfected cells to express 
said MAGE^gene, and; 

(v) introducing an amount of said cells to said 
subject sufficient to provoke an immune response 
against said Wmor. 

Method of claiib 135, wherein said immune response 
comprises a B-ceM response. 

Method of claim 13sC/3herein said immune response is 
a T-cell response// \ \, 

Method of claimf 136, wherein said B cell response 
comprises production of \mtibodies specific to said 
tumor rejection antigen oV tumor rejection antigen 
precursor. \ 

Method of claim 137, wherein \said T-cell response 
comprises generation of cytolyticVr-cells specific for 
cells presenting said tumor rejection antigen. 

Method of claim 139, further comprising treating said 
cells to render them non-prolif erativeV - 
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14 1 . Mtethod for treating a sub j ect with a cancerous 
condition , comprising : 

(i) identifying a MAGE gene expressed by said 
tumors 

(ii) transfecting a host cell having the same HLA 
type asNsaid patient with said MAGE gene; 

(iii\ culturing said transfected cells to express 
said MAGE gene, and; 

(iv) introducing an amount of said cells to said 
subject sufficient to provoke an immune response 
against said tumor. 

142. Method of claim 14U, further comprising treating said 
cells to render them non proliferative. 


143. Method for treating \ a subject with a cancerous 
condition, comprising administering to said subject an 
amount of a cell transfected with (i) a nucleic acid 
sequence which codes for\a tumor rejection antigen 
precursor (TRAP) and (ii)\a nucleic acid sequence 
which codes for an MHC or HLAy molecule which presents 
a tumor rejection antigen derived from said TRAP, 
wherein said tumor rejection anuigen is presented by 
cells associated with said cancerous condition, 
sufficient to alleviate said cancerous condition. 

144. Method of claim 143, further comprising^ treating said 
cell to render it non-prolif erative. 
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145. Meth<id for preparing a biological material useful in 
treating a subject afflicted with a cancerous 
condition , comprising : 

(i) \transfecting a host cell with a nucleic acid 
* \ 

molecule Which codes for or expresses a tumor 
rejection antigen precursor; 

(ii) transfecting said host cell with a nucleic 
acid moleculA which codes for an HLA molecule which 
presents a tuispr rejection antigen derived from said 
tumor rejection^ antigen precursor on a cell surface, 
and; 

(iii) treating §aid host cells under conditions 
favoring expressiofy fyfy said nucleic acid molecules, 
and presentation qJE^aid tumor rejection antigen by 
said human leukocyte antigen, 

14 6. Method of claim 145, further comprising treating said 
host cells to render them Von proliferative following 
presentation of said tumor rejection antigen. 


147. Method of claim 146, further comprising transfecting 
said host cell with a nucleic\acid molecule which 
codes for or expresses a cytokines 


148. Method of claim 146, wherein said ^cytokine is an 
inter leukin. \ 
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149. method of claim 14 6, wherein said human leukocyte 
aritigen is HLA-A1 ♦ 

150. Methock of claim 148, wherein said interleukin is IL- 
2. \ 

151. Method of iclaim 146, wherein said interleukin is IL- 
4. \ 

152. Method for treating a subject afflicted with a 
cancerous condition comprising administering to said 
subject an amount of a recent consisting essentially 
of non-proliferative\jCell having expressed on its 
surface a tumor rejection ^^ntigen characteristic of 
cancerous cells in anTamount sufficient to elicit an 
immune response thereto. \ 

153. Method for treating a subject afflicted with a 
o cancerous condition comprising\ administering to said 

subject an antibody which specifically binds to a 
tumor rejection antigen expressed on a cancer cell 
associated with said condition, sVid antibody being 
coupled to an anticancer agent ,\ in an amount 
sufficient to treat said cancerous condition. 

154. Method for treating a subject afflicted with a 
cancerous condition comprising administering to said 
subject an antibody which specifically bindk to a 
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tumor rejection antigen precursor expressed by a 
cancek cell associated with said 

condition, said antibody being coupled to an 
anticancers agent, in an amount sufficient to treat 
said cancerous condition. 

155. Method for treating a subject afflicted with a 
cancerous condition comprising administering to said 
subject a biological sample prepared in accordance 
with claim 142 in an\amount sufficient to alleviate 
said cancerous condition. 

156. Method for preventing onset/Si \ cancerous condition 
in a subject comprising adm/ndsterihg an amount of the 
vaccine of claim 77 in an amount sufficient to prevent 
onset of said cancerous condition in said subject. 

157. Method for preventing onset of a cancerous condition 
in a subject comprising administeringNan amount of the 
vaccine of claim 78 in an amount sufficient to prevent 
onset of said cancerous condition in saiii subject. 

158. Method for preventing onset of a cancerous \condition 
in a subject comprising administering an amount of the 
vaccine of claim 82 in an amount sufficient to prevent 
onset of said cancerous condition in said subject. 
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Method for preventing onset of a cancerous condition 
in a subject comprising administering an amount of the 
vaccine of claim 86 in an amount sufficient to prevent 
onset on said cancerous condition in said subject. 

Method for x> reven ting onset of a cancerous condition 
in a subject comprising administering an amount of the 
vaccine of claim 87 in an amount sufficient to prevent 
onset of said cancerous condition in said subject. 


Method for preventing onset of a cancerous condition 
in a subject comprising\administering an amount of the 
vaccine of claim 88 in anWiount siifficient to prevent 
onset of said cancerous con^ita:on in said subject. 

Method for preventing onset /of^a cc L ncerous condition 
in a subject comprising administering an amount of the 
vaccine of claim 89 in an amount sufficient to prevent 
onset of said cancerous condition inlaid subject. 


Method for preventing onset of a cancerous condition 
in a subject comprising administering an amount of the 
vaccine of claim 89 in an amount sufficient tovprevent 
onset of said cancerous condition in said subject. 
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164. Wthod for preventing onset of a cancerous condition 
in a subject comprising administering an amount of the 
vacfcine of claim 90 in an amount sufficient to prevent 
onset\of said cancerous condition in said subject. 
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165. Method f^r treating a subject afflicted with a 
cancerous condition, comprising: 

(i) identifying cells from said subject which 
express a tumdf rejection antigen precursor and 
present a tumor Rejection antigen derived from said 
precursor on their smrface; 

(ii) isolating a\sample of said cells; 

(iii) cultivating "feaid x&ll, and; 

(iv) introducing sai$/cell]s to said subject in an 
amount sufficient to tf>royo> 
against said cells. 


an immune response 


166. Method of claim 165, further comprising rendering said 
cells non proliferative, prior to introducing them to 
said subject. 


167. Method for identifying a cytotoxic T cell useful in 
treating a subject afflicted with a\ cancerous 
condition, comprising: 

(i) identifying r a tumor rejection cbptigen 
presented by cells associated with said cancerous 
condition derived from a tumor rejection antigen 
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precursor expressed by said cells , prior to 
introducing them to said subj ct; 

\ii) contacting a cell presenting said antigen to 
a cytotoxic T cell, and; 

(iri) measuring a parameter selected from the 
group consisting of (i) proliferation of said 
cytotoxic T cell and (ii) release of a cytotoxic T 
cell produced factor, wherein increase in said 
parameter is indicative of said cancerous condition. 

168. Method of claim \l67, wherein said factor is tumor 
necrosis factor. \ 

169. Method for following/ l^^gifess of a therapeutic regime 
designed to alleviatfel a cancerous condition, 
comprising: // \ 

(a) assaying la sample from a subject to determine 
level of a parameter selected from the group 
consisting of (i) tumor rejection antigen, (ii) a 
cytolytic T cell specific for ctells presenting said 
tumor rejection antigen, and (iii)Van antibody which 
specifically binds to said tumor rejection antigen at 
a first time period; \ 

(b) assaying level of the parameter; selected in 
(a) at a second period of time and comparing it to the 
level determined in (a) as a determination^ of effect 
of said therapeutic regime. \ " 
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170. Methoa for diagnosing a cancerous condition comprising 
assayiria a sampl taken from a subject for expression 
of a TRAFv molecule , and comparing levels of expression 
to a norma^ level, wherein variance there between is 
indicative afc a cancerous condition. 


171. Method of claim 
via polymerase 


comprising measuring expression 
In reaction. 
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172. Method of claim 12\j, comprising intradermally 
administering an amount W a tumor rejection antigen 
sufficient to generate a delayed type response in a 
subject. 



